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1 a 26.000 g 

4 m 237.000 3 
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^ ^^4^. Cfluf^ §21 ^Tae ^^68^?! "^Oi^ 715: ^i*-? 

S^El ^7i?> ^-aaj 7|§2f 7l§§ 

SI «7^ ^2.oJ|2| Si ^S^*>A3\ 

7]^ ^7} :i3fC- #68^. ^;*J1 ^2l*>^o1 140)7} ^ 

7| ^«0|CJ. 
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o\^2\ ^^S^ 7]^ 2f i^7l^# ^^A|7l7l 71^ ^§2J 

"^^-^S 7B^€ {The Clinical Applicotioa of Natural Plant Vinegar 

Antioxidant end Regulator of the Blood Sugar of the Diabetics) 

tf^fii -a?) 

^ ^AVSJ 71^3} 7l^# ^^A]?]?) 

?!^<J 7lfe ^gsl ^S. 5! ^^£.5 ?i«a>H. ^*n2| o| 

uaiacol) ^ ^ofo| 4}>^Ag (Guaiacol Related) (Syringol) $ 

*A)^ (Syringol ReUted)# 9't^^^ 7]^ 9! 6||JH . 

SJ£| *fltfiSl cflA)o)>^^# -S-^*}^ -S-6fl<+^5) ^^2.^^^ S 

as^fji. m ^W^^JB.^ A)°J^^7> # 

a& ^311 %§oa ^at> «flM7i2| ^Av^ ^-ii^si <g'??4:7> jis^s 
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^m^^ ^^oQ 7loie.H:^. oIe^t^ zflMsJ^ ^oj ^. c87|si 5.^, 

^§ a <U^?J#2l *^a.oj ao,^ ol^^oj cg^j 

-S^lSl -»E8fe 1134. #o>;g»> ^cas HjflXl S|^^. Ol^v o.gg 

:&(free radical) EfjL «fcf. 

^^^^ ^;4:oiJ ylgg ^sa<i4:fe «H^^ nfl^ DNA ^ 

^'i^ ^^i^ajs^ ^€ ^i^^om -y^i^s] 

7l ^B^Ai. S00(<^s4^^olH CI^^EtoM : superoxide disButase) . GPO(^^E^ 
^ s4<^Alc(o^X] : glutathione peroxidase). ?f%El^o^^ (catalase) 
&± «|Efol C 14 EJ* ^-SfiJ §^0] aflifloil ^71)69 ^iSj 

■T-el %o\n^M, S0D(^3^^^o)c l^^^Eto>;«Ij : superoxide 

sButase). GPOC^-^E}:^^ 2}-2^Alc}o>;»fl : glutathione peroxidase). ^J^E^ol^ 
atalasB)a} ^^1^ &±S] ^^o\ ^tf\^Jl, V]^^ C U ES* # 

nasi ^5.7} -a:?fi4^ ^lasi ^7]s^ ^^sj i,sf7> 
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^^V}^ 7a«>^ ^^S} ^^S.^ BHA (butylated hydroxy anisole) . BHT 

utylated hydroxy toluene) ^ NDGA (nordihydro-fiuaiaretic acid) -5-0) ^ 

9^51^ SOD (^]^<^>4o|c z^^^^o}^ : superoxide dismutase) . 

tkoM (peroxidase), ^mefo}:^ (cotalase). GPO (^^EfA)^ sqAx|i4o}^ : 
utathione peroxidase) ^2] ^ (»m^ E) . C 

itaain C. ascorbic acid). ?JSe12e.o1E. (Carotenoid) . ^^e^^eJ^ (glutathione) § 

^]&±^ ^^S}#^ %o\ ^z\, ZL^U^ V^m^^ ^VMltfl. BicrosoB 

zyme ^7^. ;«]uaoQ S4^#^oj <y ;^o, <^ii|:^j^. -S-^A)^^ Slo 

. ^i<Hl ^fsg ^# 31^31 ^^o\ SIcKShahi.F. aod 

oasundara. P.nienolic antioxidants Critical Review in Food Science and 
trition (1992)). ^^<^ ^'i}^^^ ^^tk^^c^ ul6Q olj^oQ ofj^c^cf 

^^01 5^ii^. a s.^7\ ^js^ctfe ^^01 sinf. o^Ej^ i&A}^ ^^o] ^^sfji 

tC} oi;floi] o>:y*J xaS^- ^^>S} Tfli^ol ^^^1 ^.^^iJl S^tf. 
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^^oq ^-g^Sl oi^Eiol i4E»ifl7| 31*^^ 5# S|ol*V 

. n|e»>M ^a^-iJ^. ;^7>««I #e *^ SiiDi. ^^<^^^ 4(M1 oJJ?: 

^^tmS^Mh %^oa ntetforoiDa} biguanide PQ^Sl 

§3f Ulol*f^ %^ol] sulfonylurea XI#S| oj§o] Aj^^Ji 

oI§ of§o ^ftj *^^#3f §«>«.H:^. ola|»| 

# ^7\v}7] 7fl^€ ^"^^ey^S^M acarboseS} a -glucosidase 

5i7\ o]^o\>\3, sic}, ^^ofl oj^i^ 40>J) o]^o| ol^EJ W|o|^^ l^i^^^;^ 
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SI ^S.S\ ^^^^2\ ^m}SL Sl^ol. 6.2%^ 7]^^ T^M.^ 

7l## ^«|S o|:g^ ^5^3 (^suj^^ 

00280988 -71^ ^i^oQ *«3^S^ J^Tl ^^-^i 100212472 

M^s\ ^s. 51 "i^S.^ M^m7\ ^ea>q. g7># ^^I'^oi 01 

ofl ov^ofcf^ A>^# S^oj^jaf ^Aloll. s^oqoj 7]:^ 

. ^ifloQ -Si^ *^H7q ^7}«n4t ^^»*^5ac^. dw^«.s 

^ ^A^2i 3^ 2f ^Avt} 71* #fta^ ^ "S-asi 

^ aofl ^<L>*>:41 -^aL^-^Si ol^o. ;^o, A\Z^7\y{\ ^ 

ol-g^o] o}t\jL, ^3^^JiS^ ^^S\ 13^8. aifls ol#*>^ ^ 

S>H. ofl^^g ^i^Sj «g7| «S/D(SBoke FUvours)# I2tfiS ol^6llA| ^. i4|o1 
. §S1 ;fl3iolI 5ao| ^Oloj ^3^^ tflAl 5^75 Af#»>7lUf. 



"^J^oQ^Hi M^if\<^ ^§oli4 of£iH>a nl^^. . ^ 

# TB-a*}^^ MSi7} Slsa°Lt. -^^^-qoQ tJ^sloi 31^ *ea>8^(E^s, 
inl^. e^S ?l3^oQ "y^^oi ^^^7\ sfojAl. ^ 

"S^^^ ^'<|oil Aj#*f7l ?lfia>H. ^i^^SI 

100290986) '. -713, ^Sl^c^ -S-Sfl-S^Sj y^7\ ^SJ (cfl^VD!^ 

0212472) 'og 

§ ^'a^.S. ^*051 71^ 3f ^^VS} 7l^# 

Mn7\ m^j ^^^7]^M^s\ ^s. a ^^s-s. M^w] ^«8>H. j^i<^oii cfl 

oiaasi o>^^ g7> ^^*qsi 71^ 51 7|^ g7f 

^^t^JL 7]^ 2^ 7|fe fl^^*>Sil^. 

"J'S (cflt>^^ 0280986 . 0212472) '# 

^5}J1. ^A>fi} 7)^ ^^2} 7|^ ^^<^7l^*l§S| 

7f ^^-S^SJ ^^fij 7|^ g7j 3! 2^ 7]^ ^7} ^3f# 

Tl^jo^ :5J;^ ^i«JIfi| 71^ gj 7]^ Igaj 
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om ^ ^^^^ ^m) ^^ef^ y^tk. 

§ ^flol 7>^7| ^tm^ ^e|o>o| ^o^v 71^-8 ^S^> >ti^t\ 

S\^S\ 7\^Ji ^oj la^^t ^E)^1S| 71^-8 ^SSl ^^7} A^SlJl 

it:*. 

-^^ 7]^^ ^^<^ #^ol of^s^ ^qjei 7] 

01 ^tJ. ^^^s] 2f:g# 71^ M^S-S. ^#S}sia 

nfloQ ;«g§ifloQ>| :2 7l^^# Uelifl^;^^ ^oic^. aiNU 

^i'jq^ ^7jo}2| -a7loj]>H S8*)t> <t^:**^oH:f. ^2.^^ ^^oq ^f^j^o^ 

t -smsAi^ ^m\<^ ^^^^^ :?j^ 

^2:«>-^oI]^ cfo^sf -^7l>3^oI 2000^^ ol>^o)i4 *v^s](H sact. 
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^ -s^fi-s^^oi gj ^^^^ ^o}M, m,^o] 7\y^sL 5a^ 

5 ^Jfl «-!*S^ 71^ fij 7J^ ^97^ 5! f&^m 

^ a 5^ 71^ -8^ ^'3# *^>H ^:«q ^i^ol oi^oj i^^sk 7]^ 

^ ^^ofl a^s^, Af^^ ^J^ <>}^^ ^7>^ . 

3iM ^ 94-32: -si^fS #si 
m -^^Ai^ fi^^ti >\^M'S\ ^«v^-8Ai^iaofl ii^et>H 4* 

7^o]^ s,o]7\ aaict. 3Et.K an^^af^ ^ 

tfl^ ^o] ^oisisac}. 

o|>»2f :i3t# #«*>o| x|^§:goi :g;fl ^^ojq^ n}-?->;ofl ^^^o|a1 
2J5ttJl LD50 ^<»i S.O0OBg/k« body 
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^ 84-35: sjqfs §2| ^>8Aifl7l§ 
9! ^^Ji?!^>^?3^^ '^^M^ S.^^'Q ^^M' s\ ^^^^a^^^c^ ^ 
o] ^oiacj. ^ Salmoaelia typhimuritm^ ol^«l ^fl#«!^o| 

1537.TA98.TA100# o)^*V -^fl^^^o] Al^o{)>t] Aj^^J^^i 62-5000u«/plate 

sQol^AlSoIl^ 1.25-5mg/«12| ^^<:^M o|^# 

# ^-ys^ac*. i?> -a^^^ o|-g.«> i«flA|«oilA| Al«aj##% 1250 - 

-32 0.5. 1.0. 2.5. 5.0 g/k«/daySl 

§. ^^^^^ 31 ^l^'SSJ^ ^ ^oV^^^dk^. 

^ol ^§s|^q aSic}. ol^Sj :i3}^ $^S|t § na. ^3l»-?21 
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DPPH(l.l-cll5]'d-2-iil3ll«lH2t^)^ -S-cB^VdE: (f ree radical)^ ia vitro%<^ 
^-tVS^M^} ^'gJiS ^el o|§3E}ji ojct. lOX 

% mm a2.66£.12# ^7|«J5a5.D|. 5X ^i^q^ 8g.40±J.81«. 1« ^ 
•aq^ 59.83da.22« ^^7i«M ^a.^o| ^^^4:^ DPPH^ Ofl-^ -9^4* 

D>^>:(SD rat)# o|^ft| jt^ 2^§o> ^ 

^ofl 12>^17> bromobenzene(BB)# -^^ofl ^>«^*>^t^^. BB ^ 

^A}* 24APJ ^loQ A^Sl ^^of5at4. IX ^^^^ 

oj Glut athion-8- transferase 5} Epoxide hydroxy lase^S| 

^ B.41X. 12SX €^7}x|3o,ii), ix ^;&<4o1 ^el?!*:! HDAOfalondialdehyde) . 

(forsaldehyde) . AH(p-aainophDol)# 36.8X. 18. 5X. 34.04S T^^iA^'f^. 

*M 6^:L> ^ n ^ "^ii. £-3 

db/db Bouseol) 5U<H glucose ^ifi| ^ofiJilTj cfftSJ ^^o) 

5] C57BI/ KsJ -db/db Douse^ 30D}e|# ^ ^ 10Dfa|«| ^e^df 

Jl. 2^. 4-^^. 6^ uflofl 2fZj -il^^SOg-. SOg-. 120€'^ glucose ^S. 

^^*^5ac^. sj^^^ ^^^sot «^ ^^^lo) ^ :xi^j?.?a^ 
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3. -^^2} ^ja^J # -^70^ ifl^L^ii:^ M;^ t-lefidct. 

4. 2^. 4^. 6^ glucose ^H.^ *|^. 30^. 60^. 90^. 

^ >^l^oQ>H Af-a-ev ^l,"*^^ ^ ^:fc S 

^i*-^#ofl 7]^ -a^af a^^g :ffig^ GC-MSD(HP 

90 GC. HP 5972 MSD)# oj^^H ^^L^-^^ofl ^^fSJ 7]^ 

£ ^o>o) ^#(Guaiacol) ^ =^o}o\ -^A^^ (Guaiacol Related)^ ^1^^ 

yriDsol) 9i (Syringol Related)^ 7]^^^ 3J ?! 

# -s-'t^F^ rn^^o] i5i^>a fi^t^#o]l:^. 

Ct#^^<Hl>H 5-7^^S| ICR Dj^>:# Ah^*>S^Di 

S\ ^^^^^ ^S. 2SflTC.^£ 55d5%. SOO-SOOLuxS IZ^I^f ^ 
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^7} ^y^^o\olt^^ ^S} 51 >^1^7l7>^oJ] polycarbooate cageoQ 5D^^^^ 

^fij7l?^ ^^>cfji ^^-^ g#^«^oq 7>?»^$ 

-S-^dOO^/k* body weight) SOHflo] SOOOms/ks^S ^^^^^^^l. 

^^^<^ s.m ^€ ^sacj. 
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^i«-9€^ 5000*«/k« body weishtSi %^c^M 14^ 
-^ov ^:go| Si^ooi. oj^^Ei 14^7} o^t^ev sj]^s| ^s}s. a^^i^sl;*! 

•?-^ol]>H 5>8^^# ^E^ifl^ e^StJi LD50 ^oj ilcg^^oj 

OQBs/ks body weight o]J^<^ ^ o^s ^?]Sjo|^i:J. 

:g;4 ^i«a|fi| ^^^^^-a^^ Sa/moaeJU typbimuriua^ o\%«^ ^^^^oi^ol 
1. Salmoneiia typbimurita% ol-g-«> ^^#^^o)a1^ 

^l^ofl A>^t> ^^91 SalaooeJla typbimuriua TA1535. TA1537, TA98. TAlOOg- 

es (1983) S| ^<do|| ii^zt Histidine . Crystal violet . UV^^^ . 
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Aminoantharecene. MNKG:N-Tnethyl -N' -ni tro'N -nit rosoguaoi dine 

2.)# #6B>^ ^3l^€: S. typb/mur/uml A13S3. TA1537. 

98. TA100# o]^«} *^91©«!^olAj^ofl>H 62 - SOOOug /plate "S^ 

2. Bao^f^i© oi^th ^^>a oi^ >^i« 

$ Al^oQ^ >4$$ Chinese hamster lung fibroblast (CHL)^ ^^3L^^^^ 
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^s-s. losa^^ ^ tia*jf^«Hi 7}»M 6M!*g weii^^ ^^^^ =82? 

§ >9 (-) : 5% n]^ 
V ^ {*) ■ 10% 



I 3. CHL ^S.^ m^^^ <8^J« 
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PBS : Riosphate buffered saline. UUC : llitomyciD C. B(a)p : 
nzo(a)pyrene. ctg : chroBatid gap. ctb : chromatid breakage, cte : chromatid 
change, csg • chroBosome gap. csb : chrcmosome breakage, cse ' chromosose 
change, nor : noraal 

^sj ^2}(fi 3.)# §oB>H ^^•2q€' S.^^ «B*^>Mli# o|^e> ^^JOlo] 
M^<^M >^IS^^^i 1.25 - Sog/ml ^^<^M o\^^ 

3. :4:^Al« 
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. ^£ 55fiX. :aH 300-500 LuxS 12^1:^ :g -^il^ ^^7\ W 
€• ^« -S^ofl polycarbonate cage<HI B^\^^ Aj^o^SSct- MS. 

f#2j 4:^2J ^^loQ sfe ^^^S ^^^ofl 6D>el44 afl 

&^cfl3i#^S^ >^l^§^Si ^ngs ^^-^oj u>^Jl. 

Mitomycin C# ^^^<^ ^olef^t^. ^ M^<^M^ ^^IS 

^ 3'8^^>q« e^is *^5a£.Di io»i/k«s 

£.S ^^t\JL ^«J«n|^(>4000)*H>H 10007951 c*^^^^ 

oQ-M "Sia^^^ Jll'^-i^oi SJ£^7J 7>^ S€- >^R>§ 
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UNPCE : Uicronucleated polychroaatic erythrocytes. PCE : Polychroaatic 
ythrocytes. NCE : QorBochroDatic erythrocytes 
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1250 - 5000 B«/k« ^^^M -^^wW ^EjlflSlC}- 

^Ai<4 3. o>^>S xl^ 

-321(1894.4.14 ^^)2J«J§ §21 ^^Aj^7leoq SjoS *?^^S|<H3ai:t. 

mtath^«§#^E|2| ^^^^^^:^(SPF) ICRXl u}Jf.^^ 
o} «J i^^^v ^aj^^^ ^^^^ -a^dH 23fit:.^H sosx. a87l 

-15Sj/hr. 12hr cycle. ^S. 150-300UucSl %:gi:3oQ>H §e|5'>ja.vflol 

nc<»ll>M 15$^> ^^^v ciEAA\s\ 4#*>Sct. # 1^4^£4^# 

^SJ At^7|:Q §^^> ^S>§^ A|^*}ol ^^^|o] /4igsf:a. ^ 

^oi^ AKovA ^^*j5act. oj5^ oiini^ 

4^792^ cfl2:?^S*>Jl. 

^JL^^^. S on 

1^ -3*1*% (50w/k«)5l lOOBaol s.Og/kg^S ^^*J5aao1. 1^ ISI ^ 641 # 
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oi^wj7i ^^s,s. ^ai^-^si DPPHa.i-cji^v4-2-B)^?i©i=ei 

(1) DPPH free radical scavenger activity 

Xl^^og 0.1. 0.05 . 0.005. 0.001. 0.0005 Zl^JL 0.0001 mg/ml nethanol^ 
^ A|£ 4al. O.lny io aethanol liil# ^Ji ^ ^ 30$ oj^^oQ ^ 

^ 520n«oi]>M «o| BHT fi^-g-o-^aj alH^M Xis.S\ ^^^21 

71^ dbTJt*^ (scavenging activity 5050)°.^ fi^^t^^ 31 S.^ . SCSO€- 

PH2J 50% ^^±tf\^^ ^]&s\ i4Efvacf. 





0.1 


1 , 1 


s 1 




♦«i 3*71 %f («i 






1 ».ffii*;3.2a 1 


??.49#4.B2 1 





(2) ^'^Sk S.± $ Haloodialdehyde(IIDA). Formaldehyde (AD) . 

aminophnol (AH)2I 

D>-^>:(SD rat)§ cfl^:?.^ 2'^§o} ^Sl^^^^ «^ 4^. 2^ofl 12 

^^ broaobenzene(BB)# *FSac4. BB ^^-^Af:?: 24>^1^ 4^*>fl ^ 
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EBdrg/ks) 




GlaiathioD 


Gloisthioo 
S-trecsf ense 








1K.1A17.7 




460 




143.8±7.6S 




460 


100 




Epoxide 
















4.18*0.13 




4« 


in 





• : conjiisated 2,4-ninitf<A e ng e ii er gluththione iBole/is m-oteio/Bio 
B • broBobenseiie. 



Glutathione S- transferase^ '^^^ slutathione radical^ 
<J# aM^^ 4^^«>^ ^i^n S.:SiO]3. epoxide Kydroxylase^ SV^-S 

epoxide^ ojjgefjl dihydrodiol products. 5 

(bromobenzene) £ t^^fi}^ S^o) ^4:^ Glutathione-S-transferaseS} Epoxide 
drolaseS] 8.41X. 125. IX ^7\^^^ . 

fij 5^ ^7J# S|Dlft>D|. MDAfil §7WI 2|*>o| ^^S) ^-5fo| ^7}^^ 

Cf. St.^ ForBaldehyde(AD)5f P-aainophnal (AH) ^ ^l^'^-^'^^^oQ Sl^M ^^2] 
crosoaeofl^ ^>8i^fe ^i\7]S^ «1*t> iflA^AV^S ?V^^# 

9. MDA, AD. AH ^ 
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MM tBole/a of tissue 








i8.o±i.ia 








fifi 4±1 77 






100 




k3.78 








AD 


AH 


«^ 






1.17*0.24 




Hi? 






9M±0.37 


1.26*0 087 













AD: foraaldcfa^ile /aole/ng proteio/oin 



ah: p-aBinoj^l laolc/as protein/aio EB: hraaabBBieae 

9.)£^^ IX ^£^o| BB(broitobenzene)£ €^7^^ MDA .AD. 

36.89X. 18.52%. 46.87X£ ^4:>M!ac}. 
-a-M «fl 5 : ^5:«Ji2l 

db/db aouse# cfl^^os >^1^a1s2| 5^ # Cholesterol, 

islyceride. HbAlcofl cfld^ ^'fl-y iAje}J7;if ^31^. 

CS7BI/KsJ db/db moused ^ D ^ ^is.^ "iSl SlS.^ ^ 

act. 

>M«>^1S^ ifl^ 10~12Al:gofl ^cfl (Feeding needle)# o\%t}o\ ^n^J^oJ 

^-g- Glucose 2^^, 4-^^. 6^4^. -M^?: 30^. 60# . 90^. 120 

HbAic 6^>a ^^§#ofl>H ^^evaji. -a^ 

>l »a*l*M A|§ /|)E)oa 2iS|*t5act. Iriglyderide 

S. ^ Total cholesterol ^S. kitS 4^ ^^l^ct. 
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S.^ ^S.^ SAS packaged o]^ti\o\ ofS^ol , g^dfi^^;^^ ^j!^ 

c8i^2f ^2|2| A\^^ 7\S\ glucose. Triglyceride, 

tal cholesterol 5l HbAlcSl ^ife t-testS 
I 10. ^JL^M n^f^ 









12 At I A 












2^±jL2!!*_ 



Uffiificantly difference 'p<O.0S. "i><O.Ol. ""jO.OOl 

Slc+(p<0.001). ^i*-? 2Smg# ^<^«t ^oi? Ai:* 







^■f 3P tin 


» "in 




129 Bio 


tontrot 


472.5±I0.0 


600*20.6 


570.1±8.6 


560.2±14 5 


547.8±fl.2 




292.2 ±39.5 


571*31.1 


57Q.7;i;44.4 


531.7*57.5 


478.3 ±39.4 






S7.Utf.7 




9«±».l 


2».e*33.i. 


100- 




485.4*13 5 




365.9*20.3 


291.3±I9.1 




112-7±IS.6 


278±t0.4 


l77.S±7-a 


U2.S±12 


iao±s.7 



^i*-^ 25»8. 50^ a^^Jl 100b«-?>o| 2-^:^ glucose ^^^^ofl 

-rS.# 3.^^. 50as3} lOOmg ^©l^ol)^ ^S\^o] ^0)7} L+E^i* 

(p<0.001) . 
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0 mlw^ 


Mt" » lin 


$Q aia 


?9iiR 


120 aia 


OTlU^l ... 




5S5.3dbl0.5 


513.2*18.6 


4fl7.B±10.2 


499.S±20.1 




309.4 ±34.5 


S03.1±79 


456.1 ±76.8 




357.9*50.3 




243.2±33.g 


S27.1±4I.2 










21S.7±21.11 


500 7:1:17.8 


«« iAl& 7 


33B.4±19.5 


a07.S±20.1 


HI «a3^e 


11».7±8.5 




240.9*9 




124.7119.6 



25b8. 5(kg aelJl 10Qb8^(^ glucose £^ ^y^^oq 





O.in 


30 Kin 


60 Bin 


n Bin 


120 liQ 


mtrol 


6U.8±17.7 


6a)±12.3 


57a.a±27.i 


S^.9±15.7 


S24.7A20.5 




320.3±».9 


582 ±21.6 


S7D.S±48.9 








SS2.8±26.9 


Sfi5.1±43.5 


451.4±29.2 


379 B±6 1 


a77±20.9 




281.4*14-2 


sao.sts.s 


&u.a*».& 


aa3.8±2S 






i».7i^ 






l7g.4;«;W.7 


IS.7A2S.2 



^^Si'iq 25s8. 5Qi8 =L^Jl lOOnts^o) 6^^ glucose 3L€^ -^^^ofl 

^«f70 Uact. Ht> 4^Sf 6-^ glucose 
£ 14. ^^^31 HhAlc *J£ 





ttiAlcd) 


iODUS] 


fi.S±0.fi 




0.210.2 




6 1*1 O 


W4 IPOM 1 


6 2±0 7 



3^**^^ tfl^^Ac^ -S-sl*>:^fe cfl^? S.^ HbAlcS| ^5.7> 



.1 15 «^ ^^^^ 4 ^ §54^*1* 





Trigljreerlde 


Total dnlesterol 


ioDtrol 


94.3:*; ?7.l 


.124.2;*; 15.0 






isa.7±M4 




79.4±4 4 


125.9±2.5 









2Sms ^ol^S] VrSt«.0|. *2i^«.S ^^SMjflcf (pO.OOl) . i« 

^i*-^ 50»g2f 100.8 ^o^^on^HH ^^^o\ ol^5|Sic^(p<0.05). ^ ^Zi]>iEfl^oJ 

^^1 cfl 6 : ^i^2| 

7]^ ^f'goQ^ HP-IKNOVAX (Crossl inked Polywthyleae 

ycol 3Cta*0.Z5aaI.D.*0.25umF.T.) j4 HP-SllSCCrossl inked S% phenylmethyl&ilicon 
■i»0.25BnBl .D.*0.25im F.T.)^^# ^^-S-^lSl Jl . HP 58S0 Series D Plus GC ^ 5972 

^nfl^ 4^#*> ^#^21 ^^^^^ 

4^##€- -i* 5J ^^21 ^Blofl 2?si) ifl^^ <g7|>^ 











^(%\ 










1 *« 


*^ »« 






s.a 


2&.9 


1 47.0 


24.8 


1 2.9 
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^e^^S^ ^^2} Hl#(47X)oI ^SlJtJL. ^7)^ ^^S\ al#(2.8« 

uaiacol Related) D.^JL ^M^^^ (Syriii«ol) 3f >M^$ -^^^ (Syringol Related)£| 
#ol 48.5OTS '^alV olsacj. 

=f'*>\o\ ^#(6uaiBcol) ^ ^ofo] (Guaiacol Belated) 3^1:^ A)^ 

(Syrinsol) 3^ ^A}^ (Syringol Related)^ ^^821 ^^^^^ lignin 51 

aiacyl unit S\ syringyl xmiX7\ ^^68 SltH >S>a!El^ fiJ^l^S S. 
2\ (smoky aroma) o]^ S}*^#S -^^^^Cf. oI# 

aJ]ifloIl^ ^^t> ^'iL^S^ ^'^aoJ^ i^fe<L> S>^#oli:+- o^tt 

^}^2.Sl ^oyo] ^#(6uaiacol) 3f -^o^o) -^X^;^ (Guaiacol Related) H^t 

(Syrinsol) 3) (Syringol Related)?} ^^^5| 7)^^^ 
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GUAIACOL RELATED 

OH OH OH 

dy^ 



SUAIACOI, 



OH 

4-(2.PROPEO> 
VANILLONE 



4-HrHYL 

OMO 



4-PROFYL 

OH 



4<l-PROPIO> 
VANILLONE 



ACETO- 

UGENOL E-lSOEUaENOiL Z-ISQEUOENQL VANILLONE 
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S YRINGOL RELATED 



D>>L-OM» MbO^Jw^CMO l*0,J^OMe MbO._X^O 




SVmMCXX. SYRDKIGL SYBIKaGL 

H^it :^o|. ^ 1^^^ s^^. iflLt^^si ^s^sg^qsq 

7li iS^Bl ^fl7l*> 100280886 Pli 

«il e-S-^ ^ ^^^SL 100212472 71^ ^^o^oO 

^M^. 2^ ^ ^-tVS^ ^Al ig7># #611^ 
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as t}^ 7]^ M^. 
21 

^Ji^- «>«12] ^S^H} 7)^# ^fl^Al?!?! :?!^7l^'4|§2| 5i ^^2.3. A} 

^# ^^«^ 

31 

^o\o] (Guaiacol) 3^ ^ofol -S-AJX] (Guaiacol Related) ZlElJl 

(Syrinsol) 3} (Syringol Belated) ^^l^^ o]aJlS| 

S^t^ 4] 

^o}o] ^^(Guaiacol) 2f ^ofo] ^§ ^-^^^ (Guaiacol Related) 

(Syringol) 3} Aj^s- -S-aF>J1 (Syringol ReUted)# ^^-S-t> 
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